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(54) EL Lightening device 

(57) An EL lightening device which can individually 
switch the luminescence brightness of a plurality of ELs 
by a single inverter. In this device, a plurality of ELs (3) 
are connected to the output side of an inverter (1) 
through AC switches (2). A stabilized DC power supply 
(4) is connected to the input side of the inverter (1). A 
control circuit (5) is provided for controlling the lighten- 
ing of the ELs (3) and is connected to the stabilized DC 



power supply (4) and the AC switches (2). The control 
circuit (5) outputs EL lightening signals to control ON/ 
OFF operations of the transfers (2) and also applies an 
AC voltaqe to each EL (3) by time division so that said 
ELs are lightened. At the same time, an inverter input 
voltage control signal is output in accordance with the 
timing at which the EL is lightened, so that the inverter 
input voltage of the stabilized DC power supply (4) can 
be varied. 
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Description 

The present invention relates to an electrolumines- 
cence cell (hereinafter referred to as EL) lightening de- 
vice that individually transfers and lightens the lumines- 
cence brightness of a plurality of electro-luminescence 
cells. 

This EL lightening device applies to the following 
device and units: 

(1) Display device which uses a plurality of ELs ar- 
ranged on a sheet or a plurality of independent ELs 
as a back light and which individually transfers and 
lightens the luminescence brightness of each EL by 
lightening or darkening ELs on portions which are 
emphasized in order to make a display comprehen- 
sible. 

(2) Key input unit which lays ELs under semitrans- 
parent keys and normally lightens the ELs with low 
brightness so that they can be manipulated even in 
darkness and which, if a key is depressed, lightens 
the EL under the depressed key with high bright- 
ness so that the depressed key can be confirmed. 

(3) Key input unit as described in the previous part 
which normally lightens ELs with high brightness 
and, if a key is depressed, transfers the brightness 
of the depressed key to low brightness. 

(4) Key input unit which displays a current manipu- 
lated state by the luminescence brightness of ELs 
laid under keys. 

A light emitting diode (LED), a cold cathode tube, 
and an EL are employed as a luminous element for illu- 
mination, but the LED and the cold cathode tube are 
thick in width. Therefore, if these elements are em- 
ployed in a display device or an input unit, the depth will 
become deep. 

In addition, it is difficult for these elements to be uni- 
formly illuminant, depending on the shape and the size 
of the illuminant surface, and consequently, an uneven 
illuminance sometimes arises. 

For this reason, ELs are frequently used as an lu- 
minous element which is a thin type and which is evenly 
illuminant regardless of the shape and the size of the 
illuminant surface. 

This EL, as shown in Fig. 1 , is connected to a power 
supply (inverter) for lightening an EL which converts a 
DC power to an AC power, and the EL is lightened by 
an AC voltage of typically 200 to 400 V (P-P). 

As one of the methods which individually switch the 
luminescence brightness of a plurality of ELs, there is a 
method which varies the input voltage of an inverter con- 
nected to each EL. 

As shown in Fig. 2, if the input voltage of the inverter 
is made high, the amplitude of an AC voltage that is ap- 
plied to an EL becomes large as shown in Fig. 3 and the 
EL is brightly luminant. 

Conversely, if the input voltage of the inverter is 



made low, the amplitude of an AC voltage that is applied 
becomes small and the EL is darkly luminant. 

In Fig. 4 there is shown the relationship between 
the input voltage of the inverter and the luminescence 
s brightness of the EL 

In Fig. 2, since the input voltages of the inverters 
connected to an EL1 and an EL3 are higher than the 
input voltage of the inverter connected to an EL2, there 
becomes AC voltages that are applied to the EL1 and 
10 the EL3 higher than AC voltage that is applied to thw 
EL2, so that the EL1 and the EL3 are more brightly lu- 
minant than the EL2. 

However, if the luminescence brightnesses of a plu- 
rality of ELs are individually transfered with the afore- 
15 mentioned method, inverters corresponding in number 
to ELs will be needed and therefore the structure will be 
very uneconomical. 

.Accordingly, the objective of the present invention 
is not to connect an inverter to each EL to switch the 
20 luminescence brightnesses of the individual ELs but to 
make it possible to individually switch the luminescence 
brightness of a plurality of ELs by a single inverter. 

To achieve the aforementioned objective, the 
present invention is constructed as follows. 
25 That is, an EL lightening device comprises: 

a plurality of ELs connected to a single power sup- 
ply for lightening ELs; 

dynamic lightening means for dynamically lighten- 
30 ing the plurality of ELs by sequentially scanning a 
plurality of lightening signals with time division; and 

EL luminescence brightness switching means for 
individually switching the luminescence brightnesses of 
35 the plurality of ELs in accordance with the timing at 
which the scanning is performed. 

The present invention will be described in further 
detail with reference to the accompanying drawings, in 
which: 

40 

Fig. 1 is a diagram of the connection between an 
EL lightening power supply and an EL; 
Fig. 2 is a diagram of the connection between an 
EL lightening power supply and ELs, which individ- 
45 ually switch the luminescence brightnesses of the 
ELs; 

Fig. 3 is a waveform diagram of the input voltage of 
an inverter and the AC voltage which is applied to 
an EL; 

50 Fig. 4 is a graph showing the relationship between 
the input voltage of the inverter and the lumines- 
cence brightness of the EL; 
Fig. 5 is a block diagram of an EL lightening device 
which varies a voltage that is applied to the EL; 
55 Fig. 6 is an inner structural diagram of an AC switch; 
Fig. 7 is a waveform diagram of a control signal 
which varies a voltage that is applied to an EL; 
Fig. 8 is a table showing the relationship between 



40 



45 



50 



15 



20 



2 



3 



EP 0 817 536 A2 



4 



the number of ELs which are lightened with time di- 
vision and the luminescence brightness; 
Fig. 9 is a waveform diagram of an EL lightening 
signal and an inverter input voltage control signal; 
Fig. 10 is a table showing the relationship of the lu- 
minescence brightness of the EL to the input volt- 
age of the inverter; 

Fig. 11 is a flowchart of the process in a control cir- 
cuit which varies a voltage that is applied to an EL; 
Fig. 1 2 is a block diagram of an EL lightening device 
which connects a load in parallel with ELs; 
Fig. 13 is a graph showing the relationship between 
the area of the EL and the luminescence brightness; 
Fig. 14 is a waveform diagram of EL lightening sig- 
nals which connect a load in parallel with ELs and 
a load control signal; 

Fig. 15 is a graph showing the luminescence bright- 
ness obtained when a load is connected and when 
it is not connected; 

Fig. 16 is a flowchart of the process in a control cir- 
cuit which connects a load in parallel with ELs; 
Fig. 17 is a waveform diagram of EL lightening sig- 
nals which vary the voltage applying time of an EL 
and a load control signal; 

Fig. 18 is a waveform diagram of EL lightening sig- 
nals when no load control signal is present; 
Fig. 1 9 is a graph showing the luminescence bright- 
ness obtained when the voltage applying time of the 
EL is normal and when it is made shorter; and 
Fig. 20 is a flowchart of the process in a control cir- 
cuit which varies the voltage applying time of the EL 

The first description will be made of an EL lightening 
device which varies an applied voltage of an EL as an 
EL luminescence brightness transfer(switching) means 
to carry out the present invention. 

In Fig. 5 there is a block diagram of this EL lighten- 
ing device. 

In the EL lightening device, a plurality of ELs (3) are 
connected to the output side of a single inverter (1) 
through an AC switches (2). 

The input side of the inverter (1 ) is connected to a 
stabilized DC power supply (4). A control circuit (5) is 
provided for controlling the lightening of the ELs (3) and 
is connected to the stabilized DC power supply (4) and 
the AC swiches (2). 

The EL lightening device sequentially scans EL 
lightening signals by time division so that the AC switch- 
es (2) can be turned on and off. 

This arrangement makes possible the dynamic 
lightening which supplies AC power from a single invert- 
er (1) to a plurality of ELs (3) in a time-division manner 
and which lightens the ELs (3). 

The AC switch (2) is a semiconductor relay circuit 
employing a TRIAC, as shown in Fig. 6. To reduce elec- 
tromagnetic noise, the main circuit incorporates a zero- 
cross circuit which is closed at the zero-cross point of a 
supply voltage, and a photocoupler connection which 



electrically insulates a control signal from the main cir- 
cuit is made. 

In Fig. 7 there are shown the waveforms of the EL 
lightening signals which turn the AC switches (2) on and 
5 off and the waveform of the AC voltage that is applied 
to the ELs (3). 

When the EL lightening signal is at a high level, the 
trigger current of the AC switch (2) flows and the TRIAC 
is turned on. An AC voltage is applied to the EL (3) con- 
nected to this AC switch (2), and the EL(3) is lightened. 

For the EL lightening signals, each EL lightening 
signal has high and low levels so that, at a certain point, 
only any one of the AC switches (2) corresponding to 
the ELs (3) is turned on and the remaining AC switches 
(2) are all turned off. 

The ON/OFF operations of all AC switches (2) are 
performed once during one cycle. 

Since the ON/OFF operations of the AC switches 

(2) are performed cyclically at high speed, all ELs (3) 
look like they have been lightened at all times to the hu- 
man eye. 

Normally, the inverter (1 ) applies voltage to the ELs 

(3) by time division, so it requires a large capacity. 
As shown in an equation: (luminescence brightness 

of ELs (3) which are lightened with time division) = (lu- 
minescence brightness of a single EL (3) which is light- 
ened) / (number of ELs (3) which are lightened), the lu- 
minescence brightness of ELs (3) which are lightened 
with time division is reduced in proportion to the number 
of ELs (3) which are lightened, as compared with a sin- 
gle EL (3) which is lightened. 

In Fig. 8 there is shown the relationship between 
the number of ELs (3) which are lightened with time di- 
vision and the luminescence brightness. As evident in 
the figure, when the ELs (3) is lightened with time divi- 
sion, a large capacity inverter (1) is needed as com- 
pared with the luminous area of each EL (3). 

In the present invention, the stabilized DC power 
supply (4) is constituted by a switching regulator IC so 
that the output voltage is variable, and the output voltage 
is controlled by an inverter input voltage control signal. 

The control circuit (5) is constituted by a one-chip 
CPU and outputs both the aforementioned EL lightening 
signal which controls the ON/OFF operations of the AC 
switches (2) by a program and the aforementioned in- 
verter input voltage control signal which controls the out- 
put voltage of the stabilized DC power supply (4). 

The EL lightening device which varies the applied 
voltage of the EL to execute the present invention is con- 
stituted as described above, and the control circuit (5) 
outputs the EL lightening signal to control the ON/OFF 
operations of the AC switches (2). The control circuit (5) 
also applies an AC voltage from the inverter (1 ) to each 
of the ELs (3) by time division to light the ELs (3). 

At the same time, the inverter input voltage control 
signal is output in accordance with the timing at which 
the ELs are lightened, so that the inverter input voltage 
of the stabilized DC power supply (4) is varied. 
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In this way, the output voltage of the inverter (1) is 
varied and the luminescence brightness of the EL is 
transfered. 

In Fig. 9 there are shown the waveforms of the EL 
lightening signals and the waveform of the inverter input 
voltage control signal. 

The control circuit (5) makes the EL lightening sig- 
nal high to turn on the AC switch (2). With this, the output 
voltage of the inverter (1) is applied to the EL (3) con- 
nected to this AC switch (2), and the EL (3) is lightened. 

At this time, the inverter input voltage control signal 
is simultaneously made high or low to control the output 
voltage of the inverter (1 ). 

If the inverter input voltage control signal is made 
high, the output voltage of the inverter (1) will go to a 
high voltage and therefore the EL (3) will be lightened 
with high brightness. If, on the other hand, the inverter 
input voltage control signal is made low, the output volt- 
age of the inverter (1 ) will go to a low voltage and there- 
fore the EL (3) will be lightened with low brightness. 

As shown in Fig. 9, the EL1 and the EL3 are light- 
ened with high brightness and the E L2, the EL4, and the 
ELS are lightened with low brightness. 

The scanning cycle of the ELs (3) is taken to be T 
and the lightening time of each EL (3) during this T is 
taken to be TE. If T is made longer, the ELs (3) will fre- 
quently flicker, and if TE is made shorter, the ELs (3) will 
not be lightened. 

In the case where five ELs (3) are connected to a 
single inverter (1), T = 20 ms and TE = T/5 (number of 
ELs) = 4 ms are appropriate as the standard when the 
applied voltage of the EL (3) is varied to switch the lu- 
minescence brightness of the EL (3). 

In this case the lightening times of the ELs (3) need 
to be uniformly set. If the lightening times are not uni- 
form, the ELs (3) will be ununiform in brightness. 

In Fig. 10 there is the relationship between the input 
voltage of the inverter (1) and the luminescence bright- 
ness of the EL (3). 

In reference to a flowchart shown in Fig. 11, a de- 
scription will be made of the process in the control circuit 
(5) which varies a voltage that is applied to the EL (3). 

If the process is started (step 101), a ± is set to a 
scan counter (step 103) after initialization (step 102). 

Next, alt EL lightening signals are made low (step 
1 04), and the EL lightening signal of the EL (3), indicated 
by the scan counter, is made high (step 105). 

At this time, it is judged whether this EL (3) is light- 
ened or not (step 1 06). When the EL (3) is lightened, the 
inverter input voltage control signal is made high (step 
107), and when it is darkened, the inverter input voltage 
control signal is made low (step 108). 

Next, the count value of the scan counter is incre- 
mented (step 109). Then, it is judged whether the count 
value has exceeded the number of ELs (3) which are 
lightened (step 110). When the count value exceeds the 
number of ELs (3), the scan counter is reset to a 1. (step 
111). 



After TE time (EL lightening time), the process re- 
turns to step 104 (step 112). 

The second description will be made of an EL light- 
ening device which connects a load in parallel with ELs 
5 as an EL luminescence brightness transfer means to 
carry out the present invention. 

In Fig. 12 there is shown a block diagram of this EL 
lightening device. 

In the EL lightening device, a plurality of ELs (3) and 
10 a load (6) are connected to the output side of an inverter 

(1 ) through AC switches (2). A control circuit (5) is pro- 
vided to control the ON/OFF operations of the ELs (3) 
and is connected to the AC switches (2). 

The EL lightening device, which connects a load in 

'5 parallel with ELs and carries out the present invention, 
is constructed as described above, and the control cir- 
cuit (5) outputs EL lightening signals to control the ON/ 
OFF operations of the AC switches (2) and also applies 
an AC voltage to each EL (3) by time division to light 

20 each EL (3). At the same time, the control circuit (5) out- 
puts a load control signal in accordance with the timing 
at which the EL is lightened, to turn on and off the AC 
switches (2) connected to the load (6) and vary the load 
connected to the inverter (1). 

25 As shown in Fig. 1 3, if the load (the area of the EL 
(3)) connected to the inverter (1 ) is varied, the lumines- 
cence brightness of the EL (3) is also varied. 

In this way, by intermittently varying the load in par- 
allel with the EL, the luminescence brightness of the EL 

30 can be transfered. 

In Fig. 14 there are shown the waveforms of the EL 
lightening signals and the waveform of the load control 
signal. 

The control circuit (5) makes an EL lightening signal 
35 high to turn on one of the AC switches (2) and then ap- 
plies the output voltage of the inverter (1 ) to the EL (3) 
connected to this AC switch (2) to light the EL (3). 

At this time, the load control signal is simultaneously 
made high or low to intermittently vary the load connect- 
40 ed to the inverter (1 ). 

If the load control signal is made high, the AC switch 

(2) connected to the load (6) will be turned on and the 
output voltage of the inverter (1 ) will be applied to the 
load (6) at the same time as the EL (3) lightening. 

45 Thus, when the EL (3) and the load (6) are connect- 
ed in parallel, the EL (3) is darkly lightened, and when 
the load (6) is not connected to the EL (3), the EL (3) is 
brightly lightened. 

In Fig. 1 4, when the EL lightening signals of the EL2 

50 and the EL4 are high, the load control signal is high and 
therefore the EL2 and the EL4 are darkly lightened. On 
the other hand, when the EL lightening signals of the 
EL1 , the EL3, and the ELS are high, the load control sig- 
nal is low and therefore the EL1 , the EL3, and the ELS 

55 are brightly lightened. 

In Fig. 15 there is shown the luminescence bright- 
ness of the EL (3) obtained both when the load (6) is 
connected to the EL (3) in the aforementioned way and 
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when it is not connected. 

As with the aforementioned embodiment, if the 
scanning cycle T of the ELs (3) is made longer, the ELs 
(3) will frequently flicker, and if the lightening time TE of 
each EL (3) is made shorter, the ELs (3) will not be light- 
ened. 

In the case where five ELs (3) are connected to a 
single inverter (1), T = 20 ms and TE = T/5 (number of 
ELs (3)) = 4 ms are appropriate as the standard when 
the EL (3) and the load (6) are connected in parallel to 
switch the luminescence brightness of the EL (3). 

In this case the lightening times of the ELs (3) need 
to be uniformly set. If the lightening times are not uni- 
form, the ELs (3) will be ununiform in brightness. 

In reference to a flowchart shown in Fig. 16, a de- 
scription will be made of the process in the control circuit 
(5) which connects the load (6) in parallel with the EL (3). 

If the process is started (step 201), a ± is set to a 
scan counter (step 203) after initialization (step 202). 

Next, all EL lightening signals are made low (step 
204), and the EL lightening signal of the EL (3), indicated 
by the scan counter, is made high (step 205). 

At this time, it is judged whether this EL (3) is light- 
ened or not (step 206). When the EL (3) is lightened, the 
load control signal is made low (step 207), and when it 
is darkened, the load control signal is made high (step 
208). 

Next, the count value of the scan counter is incre- 
mented (step 209). Then, it is judged whether the count 
value has exceeded the number of ELs (3) that are light- 
ened (step 210). When the count value exceeds the 
number of ELs (3), the scan counter is reset to a 1 (step 
211). 

After TE time (EL lightening time), the process re- 
turns to step 204 (step 212). 

The third description will be made of an EL lighten- 
ing device which varies the voltage applying time of an 
EL as an EL luminescence brightness switching means 
to carry out the present invention. 

A block diagram of this EL lightening device is the 
same as the block diagram of Fig. 12 which shows the 
EL lightening device connecting a load in parallel with 
ELs. 

Therefore, as with the EL lightening device of Fig. 
12, a plurality of ELs (3) and a load (6) are connected 
to the output side of an inverter (1 ) through AC switches 
(2). A control circuit (5) is provided to control the light- 
ening of the ELs (3) and is connected to the AC switches 
(2). 

The EL lightening device, which varies the voltage 
applying time of an EL to carry out the present invention, 
is constructed as described above, and the control cir- 
cuit (5) outputs EL lightening signals to control the ON/ 
OFF operations of the AC switches (2) and also applies 
an AC voltage to each EL (3) by time division to light 
each EL (3). 

At the same time, in accordance with the timing at 
which the EL is lightened, the control circuit (5) varies 



the time during which an AC voltage is applied to the EL 
(3). 

In Fig. 17 there are shown the waveforms of the EL 
lightening signals and the waveform of the load control 
5 signal. 

The control circuit (5) makes an EL lightening signal 
high to turn on one of the AC switches (2) and then ap- 
plies the output voltage of the inverter (1) to the EL (3) 
connected to this AC switch (2) to light the EL (3). 

10 At this time, in the case where the EL (5) is darkly 
lightened, the time during which an AC voltage is applied 
to the EL (5) is made shorter and the load control signal 
is made high during time TLD shorter than the voltage 
applying times TE1 through TE4 of the ELs 1 through 4 

is which are normally lightened. With this condition, the 
load (6) is connected to the inverter (1). 

If the load control signal is made high, the AC switch 
(2) connected to the load (6) will be turned on and the 
output voltage of the inverter (1 ) will be applied to the 

20 load (6). 

If the voltage applying time of the EL (3) is short- 
ened, the luminescence brightness of the EL (3) will be 
reduced. 

As shown in Fig. 8, if ELs (3) are increased in 

25 number, the luminescence brightness of each EL (3) will 
be reduced. This fact has indicated that if ELs (3) are 
increased in number, the voltage applying time of each 
EL (3) will be shortened and therefore the luminescence 
brightness of the EL (3) will be reduced. 

30 In Fig. 17, the time during of which the EL lightening 
signal of the EL5 is high, is shorter than the time during 
of which other EL lightening signals are high, so the lu- 
minescence brightness of the EL5 becomes lower than 
those of EL1, EL2, EL3, and EL4. 

35 Thus, if the time during of which the EL lightening 
signal of the ELS is high is made shorter than the time 
during of which other EL lightening signals are high, the 
luminescence brightness of the ELS can be made lower. 
However, as shown in Fig. 18, if the EL lightening 

40 signal of the EL5 is made low and the EL lightening sig- 
nal of the immediately following EL1 is made high, then 
the lightening time TE of the EL5 will be shorter than the 
lightening time TE of each of the EL1 , the EL2, the EL3, 
and EL4. 

45 The relationship between the luminescence bright- 
ness of the EL (3) that is lightened with time division and 
the time TE during of which voltage is applied to each 
EL (3) can be expressed as: 

Luminescence brightness - (luminescence bright- 

50 ness when a single EL (3) is lightened) = TE / scanning 
cycle T For this reason, if the EL lightening signal of EL5 
goes low and the EL lightening signal of the immediately 
following EL1 is made high, the scanning cycle T will be 
V as shown in Fig. 1 8. Therefore, the lightening time TE 

55 of each EL (3) will be varied and the Luminescence 
brightness will also be varied. 

Therefore, to make all lightening times TE equal to 
each other, the voltage applying time TE5 of the ELS 
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must be added to the time TLD during of which no volt- 
age is applied, that is, 

TE5 + TLD = TE1 = TE2 = TE3 = TE4 

During this TLD, unless the load (6) is connected to 
the output of the inverter (1 ), the oscillation of the invert- 
er (1) will be unstable. 

In Fig. 19 there is shown the luminescence bright- 
ness of the EL (3) obtained both when the voltage ap- 
plying time TE of the EL (3) is normal and when the TE 
is shortened. 

As with the aforementioned embodiment, if the 
scanning cycle T of the ELs (3) is made longer, the ELs 
(3) will frequently flicker, and if the lightening time TE of 
each EL (3) is made shorter, the ELs (3) will not be light- 
ened. 

In the case where 5 ELs (3) are connected to a sin- 
gle inverter (1 ), T - 25 ms, TE - T/5 (number of ELs (3)) 
= 5 ms, and TLD = 3 ms are appropriate as the standard 
when the voltage applying time TE of the EL (3) is varied 
to switch the luminescence brightness of the EL (3). 

At this time, the voltage applying time of the EL (3) 
that is darkly lightened becomes 2 ms. 

In this case the lightening times TE of the ELs (3) 
need to be uniformly set. If the lightening times TE are 
not uniform, the ELs (3) will be ununiform in brightness. 

In reference to a flowchart shown in Fig. 20, a de- 
scription will be made of the process in the control circuit 
(5) which varies the voltage applying time of the EL (3). 

If the process is started (step 301), a_l is set to a 
scan counter (step 303) after initialization (step 302). 

Next, all EL lightening signals are made low (step 
304), and the EL lightening signal of the EL (3), indicated 
by the scan counter, is made high (step 305). 

At this time, it is judged whether this EL (3) is dark- 
ened or not (step 306). When the EL (3) is darkened, 
the EL lightening signal of this EL (3) is made low (step 
308) after TEX time (EL lightening time when the EL (3) 
is darkened) (step 307). 

Next, the load control signal is made high (step 309) 
and TLD time (load applying time) elapses (step 310). 

When this EL (3) is not darkened, TE time (normal 
EL lightening time) elapses (step 311). 

After the elapse of the TLD time or TE time, the 
count value of the scan counter is incremented (step 

312) . Then, it is judged whether the count value has ex- 
ceeded the number of ELs (3) that are lightened (step 

31 3) . When the count value exceeds the number of ELs 
(3), the scan counter is reset to a_l and the process re- 
turns to step 304 (step 314). 

Hitherto, when the luminescence brightnesses of a 
plurality of ELs are individually transfered and the ELs 
are lightened, inverters corresponding in number to the 
ELs have been needed. 

The EL lightening device of the present invention 
lightens a plurality of ELs with time division and individ- 



ually transfers the luminescence brightness of each EL 
in accordance with the timing at which the EL is light- 
ened. 

Therefore, the present invention does not connect 
5 a plurality of inverters to the EL to switch the lumines- 
cence brightness of each EL but is able to individually 
switch the luminescence brightnesses of a plurality of 
ELs by a single inverter. 

For this reason, circuit fabrication cost is reduced 
10 and circuit board size becomes smaller, so a reduction 
in the cost of the device and a reduction in the size can 
be achieved. 

In addition, since the luminescence brightnesses of 
a plurality of ELs can be individually transfered, the dis- 
is played content and the manipulated state of a display 
device or a key input unit can be visually expressed. 

Furthermore, by using ELs as the back light of a dis- 
play device or a key input unit, an even illumination be- 
comes possible as compared with LEDs and cold cath- 
20 ode tubes, and a display portion and a key input portion 
can be made thinner. 

Claims 

25 

1. An electroluminescence cell lightening device com- 
prising: 

a single power supply for lightening an electro- 
30 luminescence cell (EL); 

a plurality of ELs connected to said single pow- 
er supply; 

dynamic lightening means for dynamically light- 
ening said plurality of ELs by sequentially scan- 
35 ning a plurality of lightening signals with time 

division; and 

EL luminescence brightness switching means 
for individually switching the luminescence 
brightnesses of said plurality of ELs in accord- 
40 ance with the timing at which said scanning is 

performed. 

2. The EL lightening device as set forth in claim 1 , 
wherein 

45 

said dynamic lightening means connects said 
plurality of ELs to an output side of a single in- 
verter through AC switches, also connects a 
stabilized DC power supply to an input side of 

50 said inverter, and further provides a control cir- 

cuit for controlling the lightening of the ELs; 
said control circuit is connected to said stabi- 
lized DC power supply and said AC switches, 
and said control circuit outputs EL lightening 

55 signals to control ON/OFF operations of said 

transfers and also applies an AC voltage to 
each EL by time division so that said ELs are 
lightened; and 
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said EL luminescence brightness switching 
means outputs an inverter input voltage control 
signal in accordance with the timing at which 
the EL is lightened, so that the inverter input 
voltage of said stabilized DC power supply is s 
varied. 

The EL lightening device as set forth in claim 1 , 
wherein 

10 

said dynamic lightening means connects said 
plurality of ELs to an output side of a single in- 
verter through AC switches, also connects a 
stabilized DC power supply to an input side of 
said inverter, and further provides a control cir- is 
cuit for controlling the lightening of the ELs; 
said control circuit is connected to said stabi- 
lized DC power supply and said AC switches, 
and said control circuit outputs EL lightening 
signals to control ON/OFF operations of said 20 
transfers and also applies an AC voltage to 
each EL by time division so that said ELs are 
lightened; and 

said EL luminescence brightness switching 
means varies the time during which said AC 25 
voltage is applied, in accordance with the timing 
of said dynamic lightening means at which the 
EL is lightened. 
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FIG. 1 
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FIG. 9 
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FIG. 12 
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FIG. 16 
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FIG. 17 
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